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The catalytic destruction of Ozinthe polar lower stratosphere is initiated through heterogencous cher-
ical react jons on the SUrfaces of polar stratospheric cloud (PSC)particles. Accurate Uhicoretical predictions
of Oyloss require knowledge of the phasc and composition of these PSC particles. The canonical model of
Type 1 PSCs [1] assuines, following thermodynamic stability arguments [2], that they are composed of solid
nitric acid triliydrate (N AT) particles. Recently, however, several ohscrvational, laboratory, and modeling
st udies [3] have suggested aliguid JIN():3/112S04/1 150 (ternary) solution as anore likely state for the T'ypel
PSC particles.

To gain insight into the issue of PSC composition, we comparenodel results and measurements of
gas-phase HNOg made by the Microwave 1imh Sounder (M LS) aboard the Upper Atmosphere Research
Satellite (UARS) during the southern he nnc.phore winters of 1992 and 1994. During the MLS south-looking
period inlate May/early Junc 1994, temperatures were below the threshold for the onset of NAT PSCs
(~195 K) for two full weeks before MLS observed any reduction in gas-phase HNOg at 465 K (on 7 June,
as temperalures approached the ice frost point). Loss of gas-phase 1§ NOj continued throughout the M LS
south-looking period; by the beginning of July there was essentially no gas- phase HNGO3 remaining within
the region of lowest, teinperatures. A thine series of MLS HNOj mixing ratios averaged over the region
of low temperatures on the 465 K surface is compared to predicted behavior assuining various mnodels of
1’ S(; formation. Specifically, we use NMC temperatures, an asstmed water vapor mixing ratio of 4.5 ppmv
and the forimulae of Hanson and Maucrsberger (2] and Worsnop et al. [4] to calculate the saturation vapor
pressures of IINOg over NA'T and NAD (nitric acid dihiy drate), respectively. Both sets of calculations predict
low H NOg vapor concentrations that do not correspond e} with the M 1,S 1 INQOg observations. We also
use an acrosol_phiysical chernistry 1odec) (AJLM) [’] for the ternary systemn, assuming 16 ppbv of ] INO;
and l)dcl\glound sulfate acrosol condit jons. In this case, excellent agreainent is found between the M LS
measurcinents of gas-phase HNQOjz and the 1INOg partitioning predicted by the APCM assuming a ternary
solution composition for the PSCs.

Phese results can be contrasted to M 1,S HINQOj observations from 1992 (although the observing period
is not exactly the same, dat a exist for 2 Juncin 1992 and 1994). Inboth years the INQOj values on 2 June
arc highin the portion of the vortex where temperatures are not, low, duc to descent of HNQg-rich air from
above. THowever, in 1992 there is a deficit in gas-phase JINOg comcident with the region where temperatures
arc below 195 K, conforming to the expected pattern for NAT PSC forination, whereas in 1994 1HNOg3 values
arc highthroughout the vortex, even inside theregion of low temperatures. Trajectory calculations reveal a
more rapid cooling rate for the parcels within the 195 1{ temperatyure contour in 1992 than in 1994 during the
20 days prior to 2 Junc. We are investigating the possible correlation {yeiween temperature history and PSC
composition as inferred from M LS mmcasurciments of gas-phase INOgz. We are aso examining the differences
between the 1992 and 1994 southern vortex M 1,S observations in relation to the changing sulfate acrosol
loading as the stratosphere recovers from the Mt. Pinatubo eruption.
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